38 gl slagadal ) e3linl | GH-92 wur 3l 56
w2035 5 O Slalur )

" Sy dezxe M Y RCPR 'Ol 3gké y

QY/YNA Sl QYD csly,)

oS

OS5 5 it ] gladdd ;3 (ol 8391 ol Ry 5y a5 5590 0,908 ¢ Juwolui] SBGT d3ugas (ot (SRpimmwsST 55 Lo YT Bis
=S A Cawl 2315 i Lid 4 8,5 eloul ilisie (Lo Wi g5 ol awd 03wl Jlal by owiu¥T Bl 15 OBl lgicas aub
T (o9 Sl 5l Wigs Sy I3 )3 5L (gl 81 ORRg R ()3 Sl U (593 oy VT Bl i )3 Pge sla sy,
83wl Ol 1 Oy g oaodlS (CILS (o 3k commdS 5l ygs Bl (gl Cowl iU (g i (61,15 a5 L fiawgod 83y &y (Glxie (w8
Sl LB gid] g9 (] oS 315 L gulh .l w0t PH (50 9 (wled yloj cgeidun] Aliseo b guiudild 45 Qs 50 i
9392 322 sl il £93 (2 by CILS g o2 s oS’ L0920 e (e led Dl 1) o 3l gl ygy I AliSwe Lo
092 927 = A e VIV il i 55 0,5 o O GRS 9 Oyl 1 PH 03995% 33 0uedl8 (2 @2 bgpo i Cudybs (0 Jbin
VAR i byl Ly o YT giinasils Ly 51,3 0510l 5 yiad 43 0,5 oo o o CURIE 9 D B, pil s pH 03950 3 o pas

ol Cawday 3l 0,5 b (g1l 0,5 o

29 S90Sl oS g 3o« 38 (o ld & o3l 93U miswl rsauls slools

A Novel GH-92 Nano-Adsor bent Using the Sponge from the Persian Gulf
for Lead and Cadmium Removal

H. Ghafourian* E. Khodadad Hosseini 2 M. Rabbani
(Received May 26, 2013 Accepted May 8, 2014)

Abstract

Removing pollutants from aquatic ecosystems, especially from drinking water, has always been a major concern
for scientists. Recent decades have witnessed the widespread application of natural compounds used as
adsorbents to remove various pollutants. On the other hand, studies have proved nanotechnology to be an
effective way of removing pollutants. A new type of sponge belonging to the family Demospongiae that has
nano holes and is native to the Persian Gulf was investigated for the first time in the present study for use as an
adsorbent to remove calcium, magnesium, cobalt, cadmium, and lead ions from water. For this purpose,
adbsorption in sponges of different aggregate sizes, contact time, particle size, and ambient pH were measured.
The results showed that the proposed sponge is capable of adsorbing the above-mentioned metal ions to various
degrees. While small amounts of calcium, magnesium, and cobalt were adsorbed by this sponge, cadmium
recorded a higher adsorption of 2.37 mg/g at pH=5. The highest adsorption level of 79.19 mg per gram of
adsorbent was recorded for lead at a pH range of 4.5-5 with a mesh size of 230. This is the highest adsorption
ever recorded for lead in the literature on selective separation of lead from the other ions.

Keywords: Sponge, Nano-adsorbent, The Persian Gulf, Heavy Metals, Scanning Electron Microscopy.

1. Prof. of Chemistry, Faculty of Marine Sciences and Technology, Il Ol s e gDl 83T el ¢ olps 058 5 o sle oSl colzul -
Islamic Azad University, North Tehran Branch, Tehran il Los oy o Sl L S s S ceisls —Y

2. MSc Student of Marine Chemistry, Faculty of Marine Sciences and S a2 0525 ple Sl 3 et AT S (5 il
Technology, Islamic Azad University, North Tehran Branch, Tehran FAVYOALYYOP (U shas s 53) Lo Ol g5 Al s ¢ oDl 5151
(Corresponding Author) 09125802256 ensiyehosai ny @yahoo.com ensiyehosai ny @yahoo.com

3. Assist. Prof. of Chemistry, Faculty of Marine Sciences and Technology, s Ol dom g oDl 33T olKls (ol s 0585 psle aasCails Glslaal -

Islamic Azad University, North Tehran Branch, Tehran

1498 Jlu P g lods dlsligal ¥


www.SID.ir

s e A ib L sos 5 i ST o LSS
b gy Sl sl sslizad 5550 5l 31 b
bos gladae 512l 5 b 5 550 S G b Sl b i
oy ewr_g.a‘_g;\.a:é\,ﬁsj\ Lac'.&,n\ PP YRR CH PPLAVYY
G 2l wly o S Wl Lol SSdn Jlsle
At Y Gl e (2L tnen 5 5505 5050 D
Loala 5 sl s Soss (b 515 ansl ol s
gl 2L (s s3] 3 G [ Y]z
ENE ‘Q—’L.ST-:M\—(MJ—“ Slap s Qi 53 b gige go0
o=l i oy g e b s calzse gla el il SU r,_...JS
Ol sy il S (5l rmlio (slisn W15 0 S 552 oo,
B slao s iz wnld gl (s b 3 S

il

b sy 93l5e-Y

S 55k 550 pland Glad sle 5 s sl o )
osli ol (gl 525 o3 s S S8 s olie
PR KCHES PN FPURUINCH [CHPH L RO LgCH [ER PR
(o B 93 e Sl A sl il g ] £ a8 b
sl Szl 5l (65 il oSG dsl ey Sy s
PH) 3L ol S50 Salid (5SS 05,50 Slolis
ol i o 51 e il eslizal o pges O 5 (V0
oY 5 el Lo s U Wl "Ll oSt J s
RPN NIC LN FOSORE P | N S WRRCI TN
3525 J5ama NOVA000 Jos o 5 SUTSS s sl
55,30 sl S 8 J pane GPB53 Jis j2a pH (LS, o
$olie oy Jae ;20 EC oy a0 8808 csl glats
UAIETCX S5 FUVURALE SN < RPIRICE JE-SY IV
L U e 28 s S s (53315 0l SsS0
REPSCENSTORPC PO N -S| SR L G SRPFEIUR
NEPEN PR EA SIS VM WIS SRR

Calcarea
Hexacttinellida
Demospongiae
Merck
Muroxide
Varian\AA240
Hitachi\S4160
Quantachrom

0 ~NOObh WNRE

E Shaker\CB631 (INCUBATOR)
Mettler\AJL00

o dsligal

doddo -\
Si 5 Ol sle Sl (2alS Gl oyt sl iss o500
Oszed 2o B9,0 0l 8 e dlex 51 S 3l 5 52y S Ol 58
R S VTS| SVEL I P PSP g
S WX B N W I N PR KUCHIE S
SlE Bio 4 by oo Slalllas [V 51] 5503 o500 5 s 3
VAV Jla 5l pmnb 5 ced 01551 slacils dew e S
LSl o5l ¥ Dladllae 4 0155 0 4 ol 5o a8 g0
) oS il s 5 ol Jlad S 31 Solalllan ol 558
IY] sl o oslizal wonslS i

15 G gl 1y Sl gy 3l slizad oS 5
655 2 oMol Elalllas gl 534S e S anlllas oy Jin
sleosls prtnen [0 ] culam S0, o Lasls
JLes o5 Oluld ius o oale asbe (s cudpls )
Sz s f b o S s S Jled sl R A
m_.iu..éjfjljgwis_“&b_lédb))_ﬁ;»gcuc_&ﬁ
[Flewd

s sleg s aiar ¢l uSL 51, S0s (laalllas s
S g Ua S b ls ol iS5 ot sslizad S
sl i 51 Y ol st aglin T gl 51 S S50
el 30 sl 5 e Qi gl S 013 3 K 0l
gy 40 Ol 55 o 500 0150l glasl 5[ALs » ob ol e
ol Sl o3, S s )Ll 85,5 gy 5 ol SL]
22955 93,5 byl LS usbe ol 5 ek slacsls
[ANVF ol snd andllas 3 ain S oud S

S5 asle Lol pan 55 2 50 gl S Dl
i 50 3z 5 0l S D13 S el L s o]
V8 5 VA V] Cad a8 (il s 53 ot Dol MCM-41

O sy bl £ 55 S 5L sl sl Ry ol s
S 3 o3l S LIS e sl G g 2l ) 3
il s S50 gla, St U es il slanld O s
e Olyea obos du@fiw\ Sl ansdS s s andlbs 5 oy
g 53 (s a3 SG Ol s a0l sleasl L
cr el s3> Lbc:.é.—u\ LY =YY el sns aslazal o) Olacia 4
5ty sl S50 U T aas o w5k Sl g 5o
sl sl s gy gl w8 Lol o bl cult S S
Salon Lad gl s il s 30 Wl s 5 T s o ptia] o
2olss rome Jslow a5l a5 e Lapitsl dam o555 52
035 4o 5 Lot s (o VU (ane 5 D508 5 u ) 552 4

1498 Jlu P aglodi


www.SID.ir

.E.S.éMﬁ\p‘xzﬁoMQTg66M63))\uGL\ g,JSL'.-Q:;nLoT—\—Y
PEP PRI wﬂc-o-’. LS olos s &S il £ 5 S Lo ool ol 5 0l 03 5L ol (610 8 sy o) 0o
rl-"u‘ 6")_: 9 L;ll-wL.;l 39 ail A_»-lLﬁ 4_-}53 A i Nlphatldot o)\yl_’ sé)’d‘}:—w‘}d.} y) )‘ C&u‘ Cy ;ia“ )‘ sslazul

(VU)o eslazal o s e s =57 oo o\S s 5| Amphimedon vividas S 5w
() JS8)as e S

i S

(NIPatidOt) 5/ o3 et - JS2
FL0 Gos 53 530S 5 o5t b baptinl S5l (5ol 24 503
VA ol )l s s aBly (2 Ss 5 S5 (5 0
Ll latin s i ol ol i 418 5 50k
oS slelaai 5l 358 Jsb B A 5 aids ) s 0F
VPN e s s Lo e il ADY 5 i PY iy V5
RN S

(<)

S 052 3 a.x.f,(_;J,T@.q C..a....\ &\j.;\ -V c—JM‘ LSJ}TC"-’. JBs iS5 9 ol @1’ dibaie - Y JSS

98 JLu P ajlois allssld g ol f


www.SID.ir

S oLl 5l osls jee e YFe VY0 Yo guasls L
oS A s Ly s ls (oS olie b sla ke 55 eslS
U moslS slad sowe w8z losT 53 5 g7 50 (220 5T Lyl
):)_""rjj./\ dv_gjsui\u‘.\_.:o;b:_w\rfdkl;x;m
L sl (658 05 sl sl 2 oo 00 4y 2 Ve i
O Hui_n\'\w’j\\" A GZL»\))HrJJ/'/\ w——."!.w
ciliin Glac Bl U s (5548 03 (53l dsbe 2 e
C{REPPRUEC Y RN PRI N W) SRS CONEE
Q\)_:.nja\_?fU_L::mpH):a,\dichwlL.kodhdjbu
a\i’l_w:«l.:.m)«_a@uﬂjdqubco)b:?ydjbdboﬁ

A 6,;:)\.&3‘ dais b 6«3\ SRS

O3 rajl«a]l.lm—f’—\'

o> ol g5 sleo s iz o) O3 ,;L“ 2 S
e S 05T Y N s g slodslone 50 54\ il
j*&‘ 5*" ‘\..‘a.‘YO‘\.ﬁM:UOﬁQ‘LﬁJﬁJ:ﬁJJb
S o8s30 4 b ) s e Sl Y
bjydudww.aﬁj\ﬁ\a’Jj.)lJ‘A:A.F-L“AS.iQM@
Slodsds 5355250 5516 Sbaps Ol 5 0l Bl waslllae
% 6J:§°J"‘\‘\‘d*‘:bu‘°3‘ u.\; & 41.:.‘.'34.’ L;QLA 2

SasSs bos Sbav-Y
ot b5 aslS s S o 02 U el sty
A CBL L sy sl s 90 2 55l pledsle (3
ﬁbwbd‘ﬁw@%@%ﬁ:‘ﬁ(ﬁg@aﬁ“ﬁ
sledsme il ol b g o om @iz e 0
eSSk Ve 50 N CBlE by S 05 53 2 sl
NS o5l e 0 @ i 0 8/ Y s ol 45 2 s
Lbd).km CJ‘»"\JJ Q.CL...&S.:Q.\.AQ}.L&M})\ L%J}l}ue Ui‘
ss by Blo 5 slad sl 53 552 50 (550 slapy

IRUPFOLI%] N P1PS. 3 VRPN | FUFR O

e Cud b 5 o 53 dlna A=Y
oSN e sy e 3le b b s as s e 6
Cd* 3 slapysm 5l sline glacdale 5 us wils !
Bl Lo loen o e 03533 0 4 Cilisen L5 s PO
e gl o s S5l (Blo 5 ke Qi g was
Wb eslizal V daly Sl i b b

(Co -CyV

quT ")

0 ulslégul

oSV Dkl G s e i AN} bl sl
d‘ﬁj—lﬁﬂvﬂﬁg}—ﬂgdw)\ea%ﬁwﬁﬁﬁﬁ
b S ol g blie 5s s Ol aadols sbep g Sl
YY¥. 5\V Nxs,u,.a\gb‘amﬁﬁﬁé\&ox,:,wu@u
5 sslizad ot sb log i sl e

S S, -Y-Y
S5m0 33 a9 o andls sad S bl 51 pasda 035
VYoV ganls Ly aad gy il 5 il S S ok
S e O o G 5 08 a3 20 G s e VY
prreelS 5 e LIS el e (556 ooy s g5l Jsle
St g5l sl s ol it ssls 513 3l b Lules o
WP BN St go50m 0505 02500 a0 95 4 530
5 oact Ol calllan s ;o sl slows i anlllae el Y¥
oyt Blo o5 gladslxe 5355250 (556 ooy Ol
o i leslaen a6 Sslol das U o3l Ol oKs
e U o Candy ez s b ey onl 0o ead byl
Lo pH a8 o3l Sl s gl (i 515 481 5
Lot baes s 6,8 0 5l (S5l (]l (5 So 51wl s
G g yhie Ol Lol 5o 5 (osdanal wolizal s 5
3O Y 13 50me 3 5 3L slas s i lesT ol s

i Lol gl

GH-02 ila sl (puen ~F-¥
555 S 315 sl 53 gl B3 8310l s 8l
i ol )5 il s s 0S5 pame 55 S
9N Sy Som gl 5 ad osbl a5y s o
el i im0l Skl 565l S o] T s

g 5 031 655 55 0 ;3 BET frinen

oy 1 andllaa—$-Y

Shadie codes ol gl 4o o 5 0les S (ps 2 L shiee

Cod by aoss g adosls 515 58 sy o) e glac il
A5 2ol ol g 658 slap s i

5 05 anlllae O

3 bS5 il U3 sl U s shtee
S5l a8 Ol 55 g0 0ad S5 5 4t il

! Hitachi\$4160
2 Scanni ng Electron Microscope (SEM)

1498 Jlu P aglodi


www.SID.ir

single point BET 3l susl Cewsas m-V s

b i3 Sl e ‘
(e 50) A ) ) o
(r 5 » (¢ 5 »
Y/V50 /o /NS b 5 g g0

oSy St - Y-V
255 1 el 5 Seo b Gl 8l Jdsa et e Ral581 L
o Sl Gl sl ol i (sl D15 b g 58 slagy s
o3l G sl Sl Y BNy a3 slapla 55 (53 ,Kkes
e Sk ¥ bl 4 bge ol b b o 2t Sl sanlits
TEPYS ST R WA VARCIFWITRUVII et XL RERER e

(0 Jsz)
—p— el \ faey sl V5l aay
90
80 e
70
, 60 —
50 . ¢
3’5 40 >
30
20
10
0
1 2 3
(PPM) chts
()
—— sl sy —— el ¥l
12

1
0.8 /

0.6 Pl
04 {/ /

02 /

(PPM) s

(<)

s ol b0 s ams oy bl ooy il -l -0 S8
S o Pir o b

R

IH9E Jlus P aglod

daly sl 5

w23l o aly s sadoda g5 s sl 5l cl DL G

toles 5o 5 0sm 45 Ll Cyag5 05 adsl ke Co

Mg st oy sl o2 Vo zd 3 0 Sbn

Vadal, 5l i s s dulbe 6l ol (Jf ey 23

o sslazal

p= 01,100 (Y)
Co

ol Cir g Py gl 3 oS

S 5l -Y

gl Sl 5 s -\ ¥

S o 5lal aS s e LS C..a....\ Sl Cwsy SEM , glas
Sl o = a0l ulB 20 e esgume s C‘“‘ o3
VA 50> 5 6l S'a5ls 5525 3 5 5Kz 8 oo i 1 SIS
O35 s lu gl S BET sl (Y USE) cl e gAY G
() i) w8 a2l 5 o

S VYo azals L il Sloabas SEM Ly slas ¥ JSS

ullsls g ol 4


www.SID.ir

\a‘j\“ ‘()‘ 5*04\‘ 506[-%&-21.&\-3&-“—:53%))
A sanlie Sz sl i ol 2 s Sl

S35l Yoy

i s 4 sLanl Sl shaad sl e 2l 81
e, YL 58 Lo i B (6l 3lr L1 5 28l
b 5 sl (5 sl s sai i e 4 i
bopin o b o i ool G 0n i 6l i
il U el ¥ 838 5y ) 5o o Sk Yo il
oS e S Vo ol 2 YY gunails band sy
sl (2155 O aes (s3anie el Ol P e Ly e S
;:}‘):5 bj‘.b’\ ‘CE-N &:&L....A aJ}‘bk}’J 5;..::5[9. L;J“J':.g Jh‘.;Lw 5;..45[9.
0T G ot o3l 5 JoSse 0335 00 (oot Coale 55 5
.(\ LY LgLa:JS.\i) sls S

g.&_?&‘)é\&j)aftj))r;“;k:n*"Uw&‘p‘\f
QPMJJ))&%K&)JG%QQ%L}QDML&A
..L.Z\f@.&?‘jd}f@u.&:u)&])qx\jdsﬁo.kkm

o 5B 0= b odla el ples i e g o 5a5 s
bypoircd bty Susw S b el YR L)
il L el wﬁ;\wrﬁﬁrﬁw\“m bl g
b it by e it s ol s s il
i Bl ol SBISL e S ol gl s g5
iy Sl b 5l S gy (el S s il a8
Lop s s 51 (il il n 2 s p Sdoa Yo v 2l s
(F JSs) wsl

Vers0r ¥ gl e U o LS by s sl s
S Y 100 s GBI s i) s o Sk

— sl ) T el P el Y e sl VY

200 250 300
(PpM) ekt

(<)

(il a5 32) s st xS by s 0y 3B =0 5 o3 (505 1 ol s Ll -l -F S

—p— L\ Ll T W 4 e\ ¥ e Y P
50
> 40
3
430
P
s
2 10
0
200 250 300
(PPM) cats
(<)
——csls ) el Y e—cls f

50

%« 40

130

W
kY

*3 10

0

100 200 300
PPM etz
(<)

—— il \ —— sl Y —r—ccls ¥
70
60
50
y 40
130 AN
20 ‘ﬁ
10
0
100 200 300
(PPM) etz
(alh)

S Oz pde b el ol 5 ol el ;:JL" Qs ao5 S5 2 el pleg s Sl3 eIl J'::U -V S

(U Yr il 312)

Yo desligal

1498 Jlu P aglodi


www.SID.ir

——csls) —leslY A cslf —— sl el el emf——els ¥

60 70
4 50 60
z. 40 50 \\\‘\
e 0 740
-t Ky 30 &
220 >
Q 20
<10 10
0 0
100 200 300 100 200 300
(Ppm) e (pprm) e
(<) ()

o 032 i b B ol las 5 s 3l b - s s 555 eles 0o 5 3 sl L - Al A JSCE

(O VY il 302)

— sl el sl ¥ mfp— sl ¥ — sl el cclo Y e—— el ¥
80 100
70 A
’% 60 /-\ 80 \
¥ 50 ~ ,
340 [ . \
% 30 3 40
\,’g 20 20 9
~ 10
0 0
100 200 300 100 200 300
ppm ki ppM el
(<) )

S O i S b el ol 5 S5l .):SU P s xo5 85 p el Olog s DIo3 eIl J:JU - -4 s
(Ot VY il 302)
——Y. —— Y. e

14 100

r
3 80 ~
4 139 / \
J.
3 2 60
S 13 ] e
“ / 1 40

1.37 0

1.36 0

3 5 3 5
(ppm) wu (ppm) cuse
(<) (<all)

(ui..n\/' G:.é..;‘gb\q)r.:p;\SQf”;,J.:\J‘CA.:EJB—A,:)M):63)XQ‘)SQ‘.\£‘J;L”—J|—\'Js..fu

1498 Jlu P a lodi allsls g ol


www.SID.ir

VeorcblUo,momabyscoirad by ziy
JﬁwJJOJJHQ‘N‘:‘LL‘”\ ‘:“":’;\fj“"\","_):‘;)br;sl?ﬁ
\AVALWIIFSPPESUNEDS | SRPTERHINNE S SN
3yl s iy glalad I3l s S0l S opl vl
o L0 iz Gl ) st F5e phan (G2e YY)
el w5508

0% 9N (e

0.5 :5:/’/’

1 2 3 5
(Ppm) i

(<)

(05 2 pS o) ilor o b
H

O35 A1-%-Y
6\&&)4“))j}jwujw}&bé‘&bkjsobjr.br\ilﬁjé
534S s pbplen il 815l i ol voilr s b g3l
i b b e it o s sl L VY B VY gl S
e S YO CBlE s o s gl 2l e b o i

VY JS8) aal s 48 ¢ Sk FF/ 40 20 s

—— 35eb 3 =05

—_zzG—

80 \-

o280 i S b -0 s as s g poasee A=AV IS

— (35 b (39 =5

50

(05 32 05 cglus) idar coasdy

10 25 50 200
(PPM) cale

(<)

250 300

i? 60
% 40
20
0
1 2 3 5
(PPM) et
(<alh)
— 3 b g =0
120
100

R,
: \\\\\7\,

[EREXWIN

G O S b -0 g as s 595 2 003 SI-AI-VY S

——Y. g kils il Y gkl

2
3:
¥
2
3
kY
‘2
0
100 (PPM)200: 300
(<)

0
10 25 50 200 250 300
(PPM) clale
(<)
— Y\ G LS -\ Y. g &l
100
80 "

60 .\\

% 40
20
0
100 200 300
(PPM) cdals
()

(il 5233 b) @m0 i S B -0 5 a5 g5y 2 033 A1 -V S

Vo dlslégdl

1498 Jlu P aglodi


www.SID.ir

s (’J—S/gr'l?"a okl s (’J—S/J—'.’ ('J—S/WLJ"Y/VV
Bl (;ULA Voo okile s r;ﬁ (,5(51»* YY/AN e sl s
(VF 510 sl JS2) el 2]
S D3 Gl Sl (Al g e Dl Rl )
2o iz Sl g eSS 05 95 s pax b Jslee
flad il (o BI L galS g e s sbap s b sl
Sl iom 2 bt Joily 5 S b bog il os
Sesly oslS g Sl o2l Ry 5o ll S50l Ol o
S O3 e 5 2d 3 G5 5w O 2l Rl
sy o) 4SS Sl (65 s s 2 GRl5 Sl
s olid O3l s 28,8 15 g B,
i Gl e sl 5 (650 o 0 53 Dazs|
Sla 5 Legp o o p5 5 slans Gl 8 s (558 sl s

A il g e s 55 ey ) Sosde

——x..ppM cbul
100

80

60

20

(p55 52 pSshae) ior byl

70 120 230

e gk Ll

0535 el b o 0 i b L VPSS
calise gunals b

S by S1-0-¥
502l S 53 slag i o 8B 015 VP 5 V0 s S

wls B elneis patn S b e ol sl
—— 2035 (51 9l =l e (092 plme e S 45 — 02035 (192 (s3> =l o 192 s9lme paaslS (49
25 120
2 978 (] ee—
D15 5 80
¥ 1 60
11 1
40
0.5 20
0 3 0
1 M) b S 1 3 5
Zppm) -
(<) (<)
038 05 Dl S b -0y as s e o S-SV 0SS
—— e (132 S8l =l 0055 e sl (52 g9l —— s 5 S5 =l eol59 oy sl (50 g0l
100
.—”)\ 50 B—
¥ —— —n
1 40 A 80 \
3 / 2 60
55 30 / j \
w 20 1 a0 ~
° ///0/’ 2
0 0
10 50 100 10 50 100
(PPM) cbate (PPM) wbale
(<) @)
G Oz S b0 o el o -l VPUSS
1498 Jlu P a lodi alesld g ol e


www.SID.ir

sy 5315 i o SYL GH-02 L3l o iy o Jaias ol
N N G TSP JUAN P P | R VP Ny
Yeooppm e ble U o i 4 by e S e Ske YAV
L oadya gy bl sl 53 030 ol es Zus L) 538 5l
3l S5 b e 6 St 0Lk bs g e YT gungls
¢ Sk OANY 18l b e 5 sl 56 L aslis 5 GH-92
05 a OV N iSam LNH MCM-41 i 56 5
2V S e S YOA jSlas b ol S s gl 5 0 S
L ol o g a3 00 0l s (50 5ol s | i
L ez gleap s ool 4 ol ol Cewse pbaes

28 2Ll il £ 58 enl 5l osls (sla 2l

63‘.5).\3 —0
J st ( (A5 eazge (b Sl i ] o8y 5 s o0l &
b\JT b&_.:.a‘.) Lﬁ[_l): u)_d 9 U‘L; a.x.i_,,;.:\: @‘w b&:d“LAJ—"
..\_>b @)&_w‘ J‘JT oK_..f...?‘J 6“'3_‘: a.x.i_,:,.,\z L;LE.,S:J ali;.iuj

S S e -

O+ Yrglec B L ndS slogy g o 0lsee 053 o0 s
Ver s YN0 6U¢w‘er-:}é~°~f~§ﬁ(;s‘c‘\” 3
VB YO D gl Ll L e LS s o) s Sl
3,05 (\—45 23 iz Ol Sl 2 s (Jfgl':" Vo
VL glo i las) oo 5 285 Jronis gl 5 (S5 Dl
a0 sECB.T O ne ;55 5 EDTA L ¢yl 23 i,
et a3 el s & wd slinl 55 4S50
ormedS 3l sl il 55 ) oS Wisls s b bl
Ao edS o pais Gl s ol DS 5 6 5
a5 oo Loils o ol il Jlsle 53 dS (05 aslie 552
O3 ¢S Db iz 3L s Gl i P> L ol JU> s
O3l Olmn 3525 Jdst Wil oo il 55 ol Lo 5 3 500
= Sov et o olexle 55 5 Los ol s (e
{CO(H0)]™" (5lor e (2 sy SIS (gla oSS
s Lals s SIS ssm g L ¥ sy COSCN,* sCoClg™
s s o 53 IS ¥+ O mmol kgt laie 4 5 55 L

St pliaeibonerysl S g ol ol

&t

1. Mozafarian, K., Madaeni, S., and Khoshnodie, M. (2006). “Evaluating the performance of reverse osmosis in
Arsenic removal from water.” J. of Water and Wastewater, 60, 22-28. (In Persian)

2. Mosaferi, M., and Mesdaghinia, M. (2005). “Removal of Arsenic from drinking water using modified
Activated Alumina.” J. of Water and Wastewater, 55, 2-14. (In Persian)

3. Larson, V.J., and Schierup, H.H. (1981). “The use of straw for removal of heavy metals from wastewater.”

J. of Environ. Qual., 10(2), 188-193.

4. Cesar, R.T.T., Sergio, L.C.F., and Marco, A.Z. (2004). “Use of modified rice husks as a natural solid
adsorbent of trace metals: Characterization and development of an on-line pre concentration system for
cadmium and lead determination by FAAS.” J. of Micro. Chem., 77, 163-175.

5. Shamohammadi, Z., Mazed, H., Jaafarzadeh, N., and Haghighat Jou, P. (2008). “Removal of low
concentrations of cadmium from water using improved rice husk.” J. of Water and Wastewater,

67, 27-33. (In Persian)

6. Bhattacharya, A.K., Naiya, T.K., Mandel, S.N., and Das, S.K. (2008). “Adsorption, kinetics and equilibrium

studies on removal of Cr (VI) from aqueous solutions using different low-cost adsorbents.” J. of Chem. Eng.,

137, (3), 529-541.

7. Cetin, S., and Pehliean, E. (2007). “The use of fly ash as a low cost, environmentally friendly alternative to

activated carbon for the removal of heavy metals from aqueous solutions.” J. of Colloid Surface,

298(1-2), 87.

8. Cay, S., Uyanik, A., and Ozasik, A. (2004). “Single and binary component adsorption of copper from
aqueous solution using tea- industry waste.” J. of Sep. Purif. Technol., 38(3), 237-280.

9. Namasivaym, C., Kumar, M.D., and Begum, R.A. (2001). “Waste coir pith-a potential biomass for the
treatment of dyeing wastewaters.” J. of Biomass Bioenerg, 21(6), 477-483.

N dlsligal

1498 Jlu P aglodi


www.SID.ir

10. Annadurai, G., Juang, R.S., and Lee, D.J. (2002). “Use of cellulose-based wastes for adsorption of dyes from
aqueous solutions.” J. of Hazard Matar., 92(3), 263-274.

11. Batzia , F.A. (2004). “Dye adsorption by calcium-chloride treated beech sawdust in batch and fixed- bed
system.” J. of Water Res., 38(13), 2967-2972.

12. Ozacar, M., Sidiras, D.K., and Sengil, I.A. (2005). “Adsorption of metal complex dyes from aqueous
solutions by pine sawdust.” J. of Bioresour. Technol., 96(7), 791-795.

13. Seader, J.D., and Henly, E.J. (2006). Separation process principles, 2™ Ed., John Wiley and Sons,
New Y ork.

14. Odoemelam, S.A., and Eddy, N.O. (2009). “Studies on the use of oyster snail and periwinkle shells as
adsorbents for the removal of Pb?* from aqueous solution.” J. of Chemistry, 6(1), 213-222

15. Saeedi, M., Jamshidi, A., Abessi, O., and Bayat, J. (2009). “Removal of dissolved cadmium by adsorption
onto walnut and almond shall Charcoal: comparison with granular activated carbon (GAC).” J. of Water and
Wastewater, 70, 16-22. (In Persian)

16. Zavvar Mousavi, S., and Arjmandi, A. (2009). “Removal of heavy metals industrial wastewater by sheep gut
waste.” J. of Water and Wastewater, 73, 63-68. (In Persian)

17. Maleki, A. (2011). “Potential of acid modified Zeolite for Cadmium adsorption in aqueous environment.”
J. of Mazandaran University Med Science, 22(86), 74-84. (In Persian)

18. Ekhlasi, L., Younesi, H., Mehraban, Z., and Bahramifar, N. (2011). “Synthesis and application of chitosan of
lead ions from aqueous solutions.” J. of Water and Wastewater, 85, 10-18. (In Persian)

19. Heidari, A., Younesi, H., and Mehraban, Z. (2009). “Removal of Cd (II), Ni (II) and Pb (II) ions in an
aqueous Solution by chemically modified nano-porous” J..of Water and Wastewater, 73, 25-32. (In Persian)

20. Bhimba, V., Vinod, V., and Beulah, C. (2013). “Marine sponge sigmadocia pumila a potential supply for
drug findings.” J. of Pharmacy Research, 6(4), 401-403.

21. Lunder, M., Drevensek, G., Hawlina, S., Sepcic, K., and Ziberna, L. (2012). “Cardiovascular effects induced
by polymeric 3-alkylpyridinium salts from the marine sponge Reniera sarai.” J. of Toxicon, 60(6),
1041-1048.

22. Senthilkumar, K., Venkatesan, J., Manivasagan, ., and Se-Kwon, K. (2013). “Antiangiogenic effects of
marine sponge derived compounds on cancer.” J. of Environmental Toxicology and Pharmacology, 36(3),
1097-1108.

23. Batista, D., Tdllini, K., Nudi, A.H., Massone, T.P., de, L., Scofield, A., de, L.R., and Wagener, A. (2013).
“Marine sponges as<bioindicators of oil and combustion derived PAH in coastal waters.” J. of Marine
Environmental Research, 92, 224-234.

24. Kotpal, R.L. (1998). Porifeva, Rastogi Pub. Meerut, India.

25. Rajaei,Q., Hasanpour, M., and Mehdinejad, M.H. (2012). “Heavy metals concentration (Zinc, Lead, Chrome
and Cadmium) in water and sediments of Gorgan Gulf and estuarine Gorganroud river.” Iran J. of Health
System Research, 5, 748-756. (In Persian)

26. Buasri, A., Chaiyut, N., Phattarasirichot, K., Yongbut, Ph., and Nammueng, L. (2008). “Use of natural
clinoptilolite for the removal of lead (II) from wastewater in batch experiment.” J. of Chiang mai., 35(3),
447-456.

198 Jlu P aglods allsligal Y


www.SID.ir

